Music is an important resource for achieving psychological, cognitive, and social goals in the field of dementia. This paper describes the different types of evidence-based music interventions that can be found in literature and proposes a structured intervention model (global music approach to persons with dementia, GMA-D). The literature concerning music and dementia was considered and analyzed. The reported studies included more recent studies and/or studies with relevant scientific characteristics. From this background, a global music approach was proposed using music and sound-music elements according to the needs, clinical characteristics, and therapeutic-rehabilitation goals that emerge in the care of persons with dementia. From the literature analysis the following evidence-based interventions emerged: active music therapy (psychological and rehabilitative approaches), active music therapy with family caregivers and persons with dementia, music-based interventions, caregivers singing, individualized listening to music, and background music. Characteristics of each type of intervention are described and discussed. Standardizing the operational methods and evaluation of the single activities and a joint practice can contribute to achieve the validation of the application model. The proposed model can be considered a low-cost nonpharmacological intervention and a therapeutic-rehabilitation method for the reduction of behavioral disturbances, for stimulation of cognitive functions, and for increasing the overall quality of life of persons with dementia.
Background
Music has been widely used in the context of dementia for many years now. [1] [2] [3] [4] [5] Clinical experiences, different studies, and research have shown that the use of sound elements in dementia can be observed in a very wide and heterogeneous range of applications. Many different approaches and techniques are being used. This heterogeneity reflects the numerous possibilities of interventions with music in the treatment of persons with dementia (PWD). Music is an important resource for achieving psychological, cognitive, and social goals. However, current literature does not provide any systematic and precise overviews of these interventions, and sometimes omits to accurately describe the musical activities and the way in which they are employed, the clinical characteristics of the PWD (eg, type of dementia and level of severity), and the methods by which outcomes are evaluated. 3, 6 This paper describes the different types of evidence-based interventions that can be found in the literature and proposes a structured intervention model (global music approach for persons with dementia [GMA-D] ). In this model, different music therapy approaches coexist, are integrated, and are clearly defined on the basis of content and 
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raglio et al application criteria. Current literature does not report any experience in which music was used by combining several techniques into one single approach for dementia; instead, it limits itself to describing the application of single techniques only.
In view of the heterogeneity of the approaches, which may vary according to place and culture, agreement on the definitions of the musical interventions appears to be of primary importance in order to achieve adequate implementation and repeatability 7 of the experience. This paper is organized in different sections that address the following issues: 1) identification of the theoretical and conceptual basis of the use of music in dementia, 2) definition of the music interventions available in literature, 3) identification in literature of evidence-based approaches 8 in favor of these interventions, 4) presentation of GMA-D, and 5) critical points and feasibility of the implementation of the proposed model.
Theoretical and conceptual basis
The impact of music has solid neuroscientific and psychological bases. Studies available in literature show how sound exerts a significant action on the brain [9] [10] [11] [12] [13] by involving large cortical and subcortical areas and, particularly, the limbic and paralimbic areas that are responsible for the perception and elaboration of emotions.
14 Music also stimulates motor and cognitive activation 15, 16 at several levels, thus becoming an efficient instrument for rehabilitation. A recent review by Chanda and Levitin 17 documents the effects of music at a neurochemical level by the involvement of some important circuits, such as those of recompensation and pleasure, of stress and arousal, of the immune system, and of social relations.
Sound and music have also been shown to achieve clear effects on vital parameters like blood pressure, heart rate, respiratory rate, and heart rate variability. [18] [19] [20] [21] From a psychological point of view, music facilitates communicative and relational processes and emotional expression. The literature on music therapy has defined the importance of this music-sound element, putting it at the base of the intersubjective development of each individual. [22] [23] [24] In the field of dementia, several articles document the efficacy of music in the treatment of behavioral and psychological symptoms of dementia, [25] [26] [27] in enhancing communications and relational processes, 26 but also in increasing some cognitive functions such as memory, executive functions, speech, and attention. [28] [29] [30] Other studies describe how cognitive functions that are related to music remain stable for a longer period of time compared with others, [31] [32] [33] and this supports the potential impact of sound elements even in the presence of significant cognitive decline.
Music interventions and the evidence
For this paper we considered and analyzed the literature, starting from reviews and systematic reviews (English language, published in peer-reviewed journals, 2000-2014 period), concerning music and dementia. PubMed, PsycInfo, and Embase databases were searched using the following key words: "music", "music therapy", "music listening", "singing", "dementia", and "Alzheimer". [1] [2] [3] [4] [5] 27, [34] [35] [36] [37] [38] [39] [40] [41] [42] [43] The following evidence-based fields of intervention emerged from the analysis of the literature: From the clinical practice point of view, each of these interventions is based on a clear definition: 1) practical prerequisites, 2) used methods, and 3) possible goals according to specific clinical needs. Referring to "practice concepts", most attention was paid to the subject of the interventions, rather than to their results.
Music therapy interventions in the scientific culture of the discipline are characterized by a relational component, which is considered essential, and by the presence of a qualified music therapist. In these approaches, the treatment is therefore mediated by a therapist who uses applicable models based on psychological (AMT-PA and AMT-FC) and/or rehabilitative (AMT-RA) approaches. The psychological approach is based on the active techniques (which are based on direct interactions with the PWD using chiefly musical improvisation) that aim at reducing psychological symptoms or complications and at increasing relational and communication skills. Receptive techniques in music therapy involve verbal and elaborative competences that a PWD might, unfortunately, have lost. Rehabilitative music therapy models are mainly based on the use of active techniques, such as music exercises that constitute an effective motor, cognitive, and sensory rehabilitation tool. Music therapy also presents some other basic conditions that characterize a therapeutic intervention: a reference model that defines the theoretical and practical details that support the intervention, Clinical Interventions in Aging 2014:9 submit your manuscript | www.dovepress.com
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A global music approach in dementia the presence of a therapeutic setting, the possibility to define targets and therapeutic strategies of intervention with adequate awareness, and the possibility to verify the therapeutic results achieved. In the clinical practice, music therapy approaches, but also other music interventions with different and specific characteristics, can be found, such as generic MBI, CS, ILM, and BM.
Reported studies regarding each intervention of GMA-D refer to more recent studies and/or studies with relevant scientific characteristics (where present) (mostly randomized controlled trials [RCTs] or clinical controlled trials [CCTs] ). The quoted studies can be considered significant examples of the clinical practice of the described approaches.
AMT can be defined as an approach that involves making music with the PWD (individually or in small groups) based on theoretical and practical assumptions of both a psychological and a neurocognitive nature. From the psychological point of view, AMT refers to relational therapeutic methods that may facilitate the processes of communication, expression, and modulation/control of the emotional-affective aspects of dementia. With regards to AMT with a neurocognitive basis, the approach is oriented toward aspects that are related to cognitive rehabilitation and tries to support several functions such as memory, speech, and executive functions. During relational interventions, sound and music are mainly employed referring to improvisational techniques (generally in the nonverbal context), but also with the use of structured material (eg, well-known songs or melodies); in the rehabilitation approach, sound and music are used in specific musical tasks. AMT requires the presence of a trained music therapist who needs to have specific expertise at a musical, relational, and clinical level. The interventions take place within a therapeutic setting and imply adequate methods of evaluation of the processes and of the results produced by them. The studies referring to AMT 25, 26, 28, 29, [44] [45] [46] [47] [48] [49] are mostly RCTs or CCTs, and as a consequence have a high level of evidence.
The relation-oriented approach of AMT can also be applied in interventions that involve the family caregivers (AMT-FC). In this case, the music therapist has a guiding role in facilitating the relationship between the PWD and important people in his/her familiar environment. The goal of this type of intervention is to enhance contact, communication, and connections, especially at a nonverbal level, between the PWD and the relative/caregiver. The intrinsic importance and value of this sound-music intervention are evident both on the level of emotion and affectivity and on the level of stress management by the relatives. The sound-music intervention represents a bridge that bypasses the cognitive obstacles and by doing so offers an alternative possibility to establish a relationship. The literature that is available in this field [50] [51] [52] does not include RCTs or CCTs. This may be explained by the type of setting, which due to its characteristics and complexity cannot easily be represented by a scientific experimental model.
MBI indicates those activities that are not based on any specific music therapy model and that do not have specific therapeutic goals. Interventions of this kind are usually addressed to patient groups without the presence of a structured therapeutic setting. In this case, the presence of a qualified music therapist is not necessarily required, and the intervention usually consists of structured musical activities (eg, rhythmic use of instruments, singing, movements associated with music, listening to music). Studies describing this way of using music 30,53-57 present methodological characteristics that are similar to the approaches based on music therapy (mostly RCTs or CCTs).
CS consists of singing and/or vocalism performed by the caregiver to promote contacts and relationships in the assistance of PWD. Moments of nursing and care can often cause stress, confusion, and disorientation to which the PWD responds with behavior that may be defensive, resisting, or aggressive in nature. Apart from the resulting uneasy situation, the caregiver also experiences difficulties and fatigue in exerting the nursing activities.
The singing activity can be carried out both by singing songs, ie, structured and organized sound-music material, and by vocalization (melodies without text), thus stimulating positive emotions in the interaction between caregiver and PWD. 42, 58, 59 In the initial phase, this approach draws the PWD's attention toward the caregiver and gradually may favor the development of a positive relational climate that facilitates the different nursing activities (getting up in the morning, hygiene, getting dressed, escorting to the toilet, assistance in the bathing routine, handling of patients). [60] [61] [62] [63] This intervention can be carried out at the patient's home or in the nursing home. The person who performs the intervention can be both the formal (eg, nurse, operator) or the informal caregiver (relative, private assistant). The reported studies in this field do not include particularly big samples and are of a clearly qualitative nature.
The goal of ILM is to create personalized music listening that, on specific occasions, may gradually accompany the person toward a state of relaxation and greater well-being, 46, 57, [67] [68] [69] [70] [71] Information on the kind of music preferred by the patient is gained from relatives or from the contact person; ILM can be initiated by different formal or informal caregivers who have a relationship with the patient. The ILM intervention can be done at the patient's home as well as in the nursing home. The occasions on which ILM is preferably carried out are the moments of major discomfort and consequently when there are difficulties in adaptation to the environment, in communicating with other persons, and in performing the nursing activities. With regard to ILM, there are RCTs and CCTs, but the number of PWD involved in the studies are limited.
BM is defined by the use of prerecorded music in a certain environment in a precise situation (lunchtime, moments of rest) or in the absence of any specific activity. 58, [72] [73] [74] [75] The goal of such music listening is the reduction of disturbed behavior and improvement of the general emotional atmosphere. BM is not directed to a single PWD but is proposed and diffused in the environment by the caregiver (following indications from the music therapist), generally in order to obtain activation or relaxation. Results emerging from the analysis of literature data on BM show little evidence, due to both the low number of persons involved and to the methods used in the studies.
GMA-D
The interventions described in our work introduce a possible GMA-D using music and sound-music elements according to the needs, clinical characteristics, and therapeutic-rehabilitation goals that emerge in the care of PWD. Table 1 reports and summarizes the main characteristics of interventions in the proposed model.
The GMA-D model offers the possibility to propose an approach that is strongly focused on the use of music at the moment of admission of the PWD.
This requires 1) an initial evaluation phase during which the music therapist and the physician focus their attention on the needs and the remaining capacities of the patient, 2) the definition of a music approach that is adapted to the PWD in accordance with practical evidence criteria, 3) a constant verification of the interventions and of their outcomes, and 4) the adjustment of the GMA-D in accordance with the clinical changes of the PWD and with the results that are obtained.
During the initial phase of dementia, for example, the patient can be more intensively stimulated by the different proposals provided by the model (AMT-PA, AMT-RA, MBI, ILM, and BM) according to the human resources and the needs of the PWD. When dementia worsens, the GMA-D model guides toward a reduction of the stimulation by introducing increasingly more individualized interventions, taking into consideration the aggravation of the physical, psychological, and cognitive conditions. In this respect, the interventions should be distributed in an equilibrated manner within the therapeutic-rehabilitation program in a way that the relational, communication, and behavioral problems observed, particularly during personal care procedures, are maximally supported (AMT-PA, AMT-FC, ILM, and CS). At the same time, interventions that are too arousing and/or require a level of cognitive and social-relational competence that is too high (AMT-FC, BM, and MBI) are gradually reduced.
Periodical evaluations are necessary in order to dispose of an updated clinical status and to direct and adjust the music program.
Furthermore, it is of fundamental importance to examine the response of the PWD to the single activities (by an evaluation grid to be filled in at each single session), but also to perform a periodical clinical assessment with the multidisciplinary team.
In view of this, the GMA-D model can be considered a flexible, dynamic, and adjustable approach that can be tailored to the PWD's needs.
Besides, the possibility to overlap several interventions with music allows adjusting the stimulation in an adequate manner, hereby potentially reinforcing the awaited effects.
The feasibility and the implementation of the model in real-world settings
The practical implementation of the GMA-D model requires the presence of a music therapist (adequately trained and with a profound knowledge of the clinical cases to be treated) who, in collaboration with the involved clinical staff, guarantees the correct planning and management of the interventions and their evaluation. Therefore, the music therapist will be directly involved in some of the interventions (AMT-PA, AMT-RA, and AMT-FC), while in others (MBI, CS, ILM, and BM) he/she will prepare the intervention project and will be responsible for the specific training and supervision of the health workers and caregivers involved. As a consequence, the feasibility of the GMA-D model depends on the establishment of a working group capable of sharing knowledge, skills, and goals.
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A global music approach in dementia Standardizing the operational methods of the single activities and the instruments for the evaluation of the interventions and their results will be of fundamental importance. From this point of view, the identification of a joint practice can contribute to achieving specific evaluation methods that can be validated within the application model. Also, from a clinical viewpoint, it is possible to identify specific clinical instruments to examine the results of GMA-D.
Besides the clinical implementation of GMA-D, it will also be important to obtain further evidence for those interventions (especially AMT-RA, AMT-FC, CS, and BM) that have not yet been examined by scientifically structured studies (RCTs or CCTs).
The evidence-based approach used for implementing the model may be a valid starting point for sharing content, operational methods, and research perspectives.
It will be extremely important to create a network that combines the international experiences obtained with this model by the creation of a database in which intervention protocols and the results of their application can be archived and made available for consulting.
The ongoing experience with the single interventions and with the use of the GMA-D model in Italy shows interesting confirmations from a clinical point of view regarding the management of dementia-related issues.
The GMA-D model is also to be considered a low-cost nonpharmacological intervention and a therapeutic-rehabilitation method for the reduction of behavioral and psychological symptoms of dementia, for stimulation of cognitive functions, and for increasing the overall quality of life of the PWD.
